Introduction
The introduction of a medical television shows was in 1951: City Hospital. 1 Since then, medical shows range in content from drama and reality to comedy. Joseph Turow described how medical TV shows affect people's perception of their physician in real life. 2 He reflected on how physicians' characters in these shows changed across time where it started to focus on the physicians' personal life and relationship with staff vs patients' life as it used to be since City Hospital was aired. Therefore, this can cause a negative perception to the audience when they visit their physicians. Other studies reported that lay rescuers with no medical background used medical shows to perform medical interventions on a victim. Eisenman et al 3 reported two cardiac arrest submit your manuscript | www.dovepress.com
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Alismail et al resuscitations at their facility by a lay rescuer using medical knowledge acquired via medical shows. Hirt et al 4 discussed medical drama on TV and whether it can be used as an educational tool. The authors suggested that a person can learn professionalism, mentorship, and procedures from the TV shows such as House; Scrubs, another prime time show, offers good teaching and learning styles, communication skills, and mentorship. Additionally, Grey's Anatomy offers education on interpersonal conflict and the hospital environment. Hirt et al 4 on the other hand, believe that these examples should be integrated into medical programs' curriculum at various institutions. They view these medical shows as an engagement tool for learners.
In a Letter to the Editor of the journal of Resuscitation, Lederman explained how several medical TV shows ignore the victim's family being present during resuscitation, where, in reality, they would be there. 5 Diem et al discussed cardiopulmonary resuscitation (CPR) on TV after reviewing and watching several medical TV shows to record the number of cardiac arrests and their causes. They reported an increased level of survival rate of CPR cases compared with reality. Thus, these shows are creating a misperception of reality for patients and their families. The authors believe that the producers of these shows should recognize and have some civic responsibility to provide more accurate information given the huge influence of these TV shows. 6 At the same time, according to the American Heart Association (AHA), four out of five cardiac arrests occur at home. 7 This indicates that a bystander/lay rescuer most likely will have the first opportunity to attempt resuscitation in the majority of out-of-hospital cardiac arrest (OHCA) cases. In fact, there are reported cases where lay rescuers are asked what led them to attempt CPR without formal training or instructions; their responses were directed to information gained from medical TV show cardiac arrest scenes. 8 In addition, various studies have evaluated the cardiac arrest scenes of medical TV shows. They concluded that these shows depict not only a higher than average patient survival rates but also inaccurate representations of CPR in contrast to CPR national guidelines and algorithms by AHA. An observed example is delivering a shock to a patient with an asystole heart rhythm. 6, [9] [10] [11] [12] [13] The AHA has turned its focus (38% of expenditure) to educating the public, or those without a medical background, in CPR.
14 It was reported in 2013 that 40% of OHCA incidents were first resuscitated by a bystander with an overall 9.5% survival rate. 7, 15 AHA programs seek to find simple, stepwise methods for the lay person to focus on the critical, lifesaving steps of CPR while overcoming barriers that commonly impede bystanders from initiating CPR. 31 With this in mind, brain research has shown that information presented on television is easily stored in our memory, especially when it involved emotions. 16, 17 This could explain why previous cases were able to help and resuscitate OHCA victims using knowledge acquired from medical shows. Therefore, with a plethora of medical TV shows being aired today, the purpose of this study was to examine the effect of medical TV shows on public/ bystander perceptions, beliefs, and knowledge of medical concepts using theories and application from brain research as conceptual framework. This study hypothesized that as the viewer intensity or frequency of watching medical TV shows increases, their willingness to provide CPR increases. Another objective of this study was to investigate whether a bystander nonmedical person who is addicted to medical TV shows believes that a shock should be delivered when a patient is in asystole heart rhythm, due to watching medical TV shows.
Methods
Data collection
The survey was distributed electronically to the full student bodies of all participating institutions, after obtaining approval from each institution. The study was approved as exempt by Loma Linda University Institutional Review Board. Informed consent was provided at the beginning of the survey as the first question where they were able to view the consent and read it. Respondents had an option to either select "Yes-I would like to participate" or "No-I do not like to participate". If "Yes" is selected, the survey starts automatically; if "No" is selected, the survey ends and they will be directed to a thank you page without seeing the survey questions. A total of 195 students were surveyed in this study. Among those, 25 did not complete the survey and, therefore, were excluded from the analysis. Thus, the data collection yielded a total of 170 usable surveys.
Questionnaire
The survey questions were grouped by themes ( Table 1 ). The survey was reviewed by several AHA personnel for content validity. In one question, respondents were asked to observe three ECG rhythms (normal sinus, ventricular fibrillation, and asystole) and then answer based on their experience with medical TV shows. 
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Data analysis
The data were analyzed using SPSS for Windows version 24.0 (IBM Corp., Armonk, NY, USA). A chi-square test was used to examine the relationships between watching medical TV shows, owning a CPR card, the frequency of watching medical TV shows, level of education, and witnessing a cardiac arrest. A stepwise regression analysis was conducted to determine the significant predictors of "How often do you watch medical drama TV shows?" The predictors examined were Gender, Age, "How frequently do you watch medical drama TV shows?", "Medical TV show/s changed my perception positively about the medical field", "Medical TV show/s changed my perception negatively about the medical field", "I watch medical TV shows because of their drama", "Based on what you have seen in these medical TV shows when a patient goes into cardiac arrest and they are placed on a cardiac monitor, which of the following heart rhythms do you think we should shock/defibrillate?", "Have you encountered a cardiac arrest?", "I watch medical TV shows because of their medical scenarios", and "I watch medical TV shows because of their problem solving of several medical disorders/cases/ conditions". The level of significance was set at a p-value <0.05. Comments were also analyzed for qualitative analysis to examine emerging themes regarding medical shows.
Results
A total of 195 subjects started the survey, and 170 (87%) completed it. Graduate students accounted for 60% (n=103) of the completed survey respondents, and undergraduates accounted for 40% (n=67). With respect to gender, the participants included 21 males, 131 females, and one individual who declined to state his or her gender; the remainder did not respond to the question concerning gender. The majority of the respondents (47%) were between 18 and 24 years old ( Table 2) .
Of the respondents, only 18.8% (32) held a valid basic life support (i.e. CPR) card, and none of these had ever encountered or witnessed a cardiac arrest scene. Interestingly, 13 non-CPR card holders had encountered or witnessed a cardiac arrest scene. Of the CPR card holders, 18 reported having a card issued by the AHA. Of these, 88% (n=15) received the card after attending a formal AHA class.
Overall, 28% (n=42) of the respondents watched medical TV shows on a weekly basis. Of this group, 76% (n=32) believed that medical TV shows had positively changed their perceptions of the medical field, and 95% (n=40) of this same group denied having a negative perception of the field.
Overall, 62% (n=95) of the total respondents believed that medical TV shows had positively changed their perceptions about the medical field. In addition, 82% (n=125) denied that these shows had negatively changed their perceptions about the medical field. The respondents watched medical TV shows primarily because of their problem solving (75%), medical scenarios (40.79%), and drama (20%).
A chi-square test was performed to test the relationships between the nominal variables. There was a significant • In which of the following ranges is your age?
• Ethnicity? CPR-related questions
• Do you currently hold a valid BLS CPR card?
• Based on what you have seen in these medical TV shows, when a patient goes into cardiac arrest and they are placed on a cardiac monitor, which of the following heart rhythms do you think we should shock/defibrillate? (three rhythms presented) • Have you ever encountered or witnessed a cardiac arrest?
• If you were shopping at a mall with your friends/family, and a person collapsed in front of you and was unresponsive, and you noticed that there was an AED close to you on the wall, are you likely to use it to save the person? Medical TV show-related questions
• How often do you watch medical drama TV shows?
• How frequently do you watch medical drama TV shows?
• Medical TV show/s changed my perception positively about the medical field.
• Medical TV show/s changed my perception negatively about the medical field.
• I watch medical TV shows because of their drama.
• I watch medical TV shows because of their medical scenarios.
• I watch medical TV shows because of their problem solving of several medical disorders/cases/conditions. Note: The questions were grouped based on their content and were used in the analysis to test the presented hypothesis. Abbreviations: AED, automatic external defibrillator; BLS, basic life support; CPR, cardiopulmonary resuscitation. A chi-square analysis was also performed to test the relationship between owning a CPR card and the frequency of watching medical TV shows. There was a significant association between having a CPR card and watching medical TV shows for their problem solving (p=0.033). There was also a significant association between holding a CPR card and being willing to rescue an OHCA victim (p<0.001).
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The final regression model was ŷ=1.68+0.93 X 1 +0.38 X 2 +0.52 X 3 +0.28 X 4 +0.24 X 5 -0.28 X 6 .
The X values are defined as follows: X 1 = How frequent do you watch medical TV shows, X 2 = Medical shows changed perceptions positively, X 3 = Watching medical TV shows for drama, X 4 = Watching medical TV shows for medical scenarios, X 5 =Wave form selection, and X 6 = Medical shows changed perceptions negatively.
Results showed that 58% of the variability in the outcome is explained by these significant predictors (R 2 =57.7, F 6,146 =33.2, p<0.001). All of the coefficients in the above model were positive except for "TV shows have negative effect" which indicates that watching TV shows changed the perceptions positively (p<0.05). However, age, gender, watching shows for problem solving, and willingness to use an AED, and previously encountering cardiac arrest did not have a significant effect on the dependent variable (Table 3) .
In addition to answering the described survey questions, the participants also reflected qualitatively about their overall experience of watching medical TV shows. Many students shared that one of the main reasons they watched these shows was because of the dramatic relationships these shows portray about the medical field. They believe that the primary focus of medical shows is the relationships among the medical staff members. For example, one subject shared, "I love ER, but the newer shows tend to stray away from the medical component and focus more on romance, which is not as interesting". Other subjects similarly noted, "They tend to be more interested in the drama of the doctors and staff than medical accuracy", "Too much drama, sleeping around. Not enough lifesaving messages", and "Not really a fan of all the sexual relationships embedded in the story because they seem to be just for the sake of drawing in viewers that like to 'ship' characters".
Many viewers also noted that they did not use medical shows as a source of learning. Most believed that whatever 
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CPR in medical TV shows: non-health care student perspective was portrayed in these shows was essentially unrealistic and could not be seen as medical learning experience. Examples of such comments were as follows: "Most are just for entertainment. They are not very realistic", "It is a show, not for medical education", and "They're written for entertainment purposes. I certainly don't take my medical advice from a TV show".
On the other hand, other respondents explicitly referenced getting medical knowledge from medical TV shows, with some students stating that they watched medical shows for medical advice and/or knowledge. Some examples were as follows: "I've only ever watched House in terms of medical dramas, but I watched it religiously. Years later, I continue to amuse my friends with my faux medical knowledge, often throwing around terms like sarcoidosis", and "They're ridiculous. I only watch them for the drama. I also enjoy how they solve the medical problems because they're always such strange treatments/diagnoses (I'm a biology student)". These qualitative responses suggest that college students who watch medical TV shows do so for the problem solving and out of an interest in learning.
Discussion
To our knowledge, this is the first study to measure the student's knowledge of and perceptions concerning the influence of medical TV shows. The results show that medical TV shows have a significant influence on college students, perhaps confirming why several medical TV shows are currently highly rated and aired during prime time. 18 Most prior studies in this area have measured medical students' or current medical staffs' opinions and perceptions of medical TV shows. For example, Haboubi et al 19 surveyed medical doctors of all grades to measure their reasons for and frequencies of watching medical TV shows. They discovered that a large portion of physicians watch such programs and that some even use them as a source of medical information. 19 In their observational study, Lapostolle et al 20 reported that the population (patients) and examinations (tests and procedures) in the TV show House M.D. were unrealistic. They noted that the discrepancies between the show's portrayal of medicine and the reality might negatively impact patients' understandings of how investigations and tests are performed. 20 The results of the present study support Lapostolle et al's 20 findings by showing that there is a public misconception that confirms the ways in which tests and protocols that are performed in medical shows are unrealistic.
The findings of this study support the findings of Pfau et al 21 and Chory-Assad and Tamborini, 22 who showed that TV shows' portrayals of medical staff may affect viewers' perceptions of real medical professionals. In particular, the qualitative comments in the present study show that the portrayals of medical staff on medical TV shows imply that the medical field is about relationships and drama. This finding supports the conclusions drawn by Chory-Assad and Tamborini, 22 who surveyed undergraduate students' perceptions concerning the real roles of physicians in comparison to what was being portrayed on TV. They reported that higher exposure to medical TV shows results in a perception of physicians as unethical, tense, and inconsiderate. These results are consistent with our findings, which show that some students feel that characters in medical TV shows exhibit a high level of "drama". This response may explain why many of the participants commented that they would not use the medical knowledge presented in a TV show as a source of information. This finding also suggests that organizations like the AHA should more closely monitor the resuscitation scenarios featured in medical shows. Furthermore, our results support Lee and Taylor's 1 findings that most viewers watch medical shows for their drama and problem-solving content and consider them solely as a source of entertainment. However, whereas Lee and Taylor's study 1 examined the reasons for viewers watching medical shows, this study investigated the possibility of a link between watching medical shows and being willing to deliver a shock via an AED to a person with a non-shockable heart rhythm.
In addition, the results of this study indicate a statistically significant relationship between watching medical TV shows and being willing to deliver a shock to help resuscitate a victim. This can be seen in the results of the regression model, which show that subjects who watch medical TV shows are more likely to attempt to resuscitate a victim and use an AED to deliver a shock. Furthermore, more than half of the participants identified the "asystole" heart rhythm as indicating a need to deliver a shock. Based on the presented theoretical framework, this finding suggests that the participants developed this misconception from medical TV shows.
Diem et al 6 reported that medical TV shows depict an unrealistic cardiac arrest survival rate. Their finding supports the findings of this study, which show that cardiac arrest scenes are not regulated or monitored for accuracy in relation to AHA reports and guidelines. By itself, this finding is very concerning, given the dangers such perceptions can have for patients' families in the clinical setting. Many hospitals have recently instituted policies to include family members in the resuscitation process. [23] [24] [25] [26] [27] However, if a patient experiencing cardiac arrest exhibits an asystole heart rhythm, the presence 
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Alismail et al of family members who are used to watching patients with asystole rhythms being shocked on medical TV shows may cause issues.
Moreover, the results of the regression model show that watching these medical shows contributes positively to the watchers' perception, belief, and knowledge. For perception, the results showed that the more the person watches medical shows the more his/her perception changes positively (Coef= 0.38, p≤0.001). The findings of this variable were also consistent with the negative perception (Coef=−0.28, p=0.035). This basically means that they tended to move toward the positive since the coefficient is negative. Furthermore, the findings showed that the more the person watches medical shows, the more they will shock a patient in asystole. We believe that this finding is significant as it meets our main hypothesis and supports our theoretical framework. It appears that whatever is portrayed in these shows can be learned by the TV viewers and saved into their memory and belief. This finding does support the reported findings in science research where learning does occur while watching TV, even if it is for fun. 28 Most medical shows retain medical advisors 29 ; however, it seems that they do not implement AHA international guidelines in critical scenarios, such as cardiac arrest. We believe that our findings shed light on a critical opportunity to use medical shows as a platform for public education on OHCA scenarios. Therefore, it is recommended that organizations like the AHA regulate these platforms and use medical TV shows as channels for educating the public; especially, these shows already hiring medical advisors as a part of the team.
Limitations
The survey used in this study was distributed by key personnel (e.g., the Dean of Students) at each institution. These individuals emailed the survey link to their student bodies. Due to this distribution method, neither the author nor the distributors were able to identify the actual number of students who received the survey link. Furthermore, the total group of subjects included both current students and alumni, and the distributors were unable to differentiate among student classifications. This could represent a limitation to this study. As a result, our sample size was not that large. Furthermore, the surveyed respondents may not reflect the opinions of the general public. Expanding the study to other colleges and including more institutions could produce a better and clearer understanding of the wide variety of viewer perspectives on medical TV shows.
Future research
Future researchers should consider performing randomized observational studies, in which selected participants watch selected medical shows and then report their findings. It may also be helpful to collect both quantitative and qualitative baseline data from participants and then follow up with them for a minimum of 3 months. Such a study design could produce stronger and more controlled data concerning lay rescuers' learning and ability to recall medical information. Research with qualitative outcomes should use gratification theory and mass communication as theoretical framework for explaining the complexity of viewers' understanding of medical TV shows.
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Conclusion
The findings of this study indicate that there exists a relationship between watching medical shows and being willing to help others in emergency situations. This confirms that medical TV shows do have a positive effect on viewers. The high percentage of respondents believing that a shock should be delivered in the event of an asystole rhythm confirms our hypothesis that lay rescuers acquire misinformation from medical TV shows without the intent of acquiring them. Our qualitative analysis showed that most respondents watch these shows for nonmedical purposes. At the same time, they were able to recall what these shows portray when it comes to when to deliver a shock. We recommend that this finding needs to be tested further on a larger scale. Overall, the study findings indicate a need for health care individuals and organizations, such as medical technical advisors and the AHA, to engage in more comprehensive monitoring of medical TV shows. This way, they will ensure accurate information is being presented regarding CPR and AEDs on television. As a result, this will offer significant advantages in terms of educating the general public on how and what to do in an OHCA case.
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